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3. Intended or current use of the substance.

Calcium Oxide is used in a soluble calcium complex (marketed as Bio-Cal) intended
to provide calcium to crops. The material is used to replenish calcium in soils and to
facilitate the plant uptake of calcium and other minerals in a soluble form. Calcium
oxide is one ingredient in Bio-Cal Calcium Complex which is a source of highly
“plant available” calcium and sulfur currently applied to between 50,000 and 100,000
acres annually in the Midwest on crops ranging from alfalfa to cannery vegetables,
potatoes and trees. It has been shown to improve yield and uptake of major minérals
important to animal nutrition, particularly dairy cows. It is effective at improving soil

calcium levels on neutral pH soils.

4. A list of the crop, livestock or handling activities for which the substance will be

used.

The substances will be used for crop production such as:

Forage crops like alfalfa, clover, bromegrass, orchard grass, and typical
pasture;

Grain crops such as corn, soybeans, oats, barley, and wheat;

Vegetable crops such as potatoes, beans, carrots, peas, and corn;

Trees including fruit trees.

5. The source of the substance and a detailed description of its manufacturing or

processing procedures from the basic components to the final product.

The calcium oxide comes from a lime kiln that produces the type of lime used in
plants that soften drinking water. A lime kiln produces calcium oxide by heating

ground calcitic limestone until carbon dioxide is released from the limestone. The
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lime products that do not have the proper particle size or do not have a hi gh enough
lime content are used in a proprietary soluble calcium complex. The calcium
complex also contains ground limestone and ground gypsum. These ingredients are
mixed with water in a multi-step hydration process. Most of the lime combines with
water to form calcium hydroxide during the hydration process. The addition of water
also forms a larger size particle and reduces dust during handling and field
application. While concentrated lime gives off a considerable amount of heat, after
hydration the lime does not exert heat when it comes in contact with soil, water or
living organisms. The lack of heat generation is supported by field observations and
by laboratory tests. The process used by Meeker Farms produces a very stable

calcium complex that is beneficial to crops and soil microorganisms.

6. A summary of available previous reviews by State or private certification programs or

other organizations of the petitioned substance.

Bio-Cal Calcium Complex which contains calcium oxide has trad1t10nally been
accepted and used by local organic chapters affiliated with the Organic Crop
Improvement Association and Organic Growers and Buyers Association. Tt has not

been reviewed by national organic standard groups.

A product referred to as Bordeaux mix is synthetic and allowed for use. in organic
crop production. Bordeaux mix includes copper ’sulfate and hydrated lime. It is likely
that it also contains somie calcium oxide that did not convert to calcium hydroxide
during the hydration process. Because both Bio-Cal Calcium Complex and .
Bovrdeaux mix include hydrated lime the previous review materials for Bordeaux mix

' would be applicable. Hydrated lime is formed when water is added to lime (calcium
oxide). In this process most of the calcium oxide is transformed to calcium
hydroxide. However, a small quantity of calcium oxide typically remains in the final
product. Archived information supporting the petition for hydrated lime is included

in the attachment to this petition.
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7. Information regarding EPA, FDA, and State regulatory authority registrations,

including registration numbers.

Bio-Cal which contains calcium oxide has been registered with the following State

Departments for agricultural use.

State Registration #

Towa 00059 002

Ilinois Reciprocity with Iowa
Wisconsin 28-001851

8. The Chemical Abstract Service (CAS) number or other product number of the

substance and labels of products that contain the petitioned substances.

The CAS # for calcium oxide is 1305-78-8.

The label for Bio-Cal is included at the end of the petition. Bio-Cal includes calcium

oxide.

9. The substance’s physical properties and chemical mode of action including (a)

chemical interactions with other substances, especially substances used in organic

production; (b) toxicity and environmental persistence; (c) environmental impacts

from its use or manufacture; (d) effects on human health; and, (e) effects on soil

organisms, crops, or livestock.

Pure or 100% calcium oxide is very reactive with water giving off a significant
amount of heat.. However calcium complexes with 5 to 10% calcium oxide have
proven to be chemically inactive while still providing highly soluble calcium. For

instance, Bio-Cal Calcium Complex is a dry granular substance that is chemically
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inactive when it comes in contact with water, soil or living organisms. This calcium
complex is slightly soluble, up to 10% in water. This solubility allows crop uptake of

calcium, sulfur, boron, and trace minerals in the product.

The calcium oxide is not toxic. The calcium is a2 common mineral found in nature.
The calcium oxide in a calcium complex provides minerals that are often deficient in

soils.

The lime used in hydrated calcium complexes may be lime that does not meet
specifications for some other uses. Typically during the first few hours after the lime
kiln is started it produces a mixture of calcium oxide and limestone feed. While this
material does not have a high enough lime content for use in water purification, it is
fine for a calcium complex. Some lime products are provided in a pebble size. Dust
and other undersized particles are screened off. These screenings are also excellent
makeup for calcium complexes. Calcium complexes such as Bio-Cal Calcium
Complex are a way that lime that does not meet specification for one use can be used
beneficially for another use. The end result is a high quality source of calcium at a
cheaper cost to the pfoducer. The processes used to manufacture lime and Bio-Cal

Calcium Complex meet all environmental regulations.

Observations by producers using calcium complexes containing calcium oxide such
as Bio-Cal indicate an increase in earthworms in fields where it has been used.
Producers also indicate that crops are more vigorous. Livestock that consume forages
from these fields are reported to be healthier. The soluble and highly available form
g)f calcium in Bio-Cal Calcium Complex is taken up by the plant. This also facilitates.
the uptake of other minerals. Livestock are then able to obtain necessary minerals
such as calcium from the forage without the need for mineral supplements. These
conclusions are supported by scientific articles and the first hand observations of the

many producers who use soluble calcium complexes.




Calcium Oxide NOSB Petition

June 28, 2001

Page 6
Midwestern Bio-Ag Products and Services located at Blue Mounds, Wisconsin has
conducted studies of microorganism levels when Bio-Cal was applied to test plots.
The results of these tests indicate that diverse and vigorous natural microorganisms
existed in plots that received Bio-Cal applications. A report titled “Effect of Bio-Cal
and Other Common Calcium Soil Supplements on Biological Activity in Soil” is

included with the petition.

An article titled “Why Bio-AG fertilizers?” in Bio-News, Fall 2000, Volume 5, Issue
4, explains the benefits of fertilizers such as Bio-Cal. This article is attached to the
petition. The book “The Biological Farmer” by Gary F. Zimmer discusses the
beneficial aspects of Bio-Cal. Chapter 10 — I;iming and pH discusses th; advantages
of Bio-Cal which is effective at providing calcium when soil pH levels are near

neutral and pH adjustment is not necessary.

A supporting document —“Typical Effect of Bio-Cal Soil Application on Subsequent
Mineral Supplement Purchase for Dairies” by William A. Zimmer D.V.M. is
attached. This study looked at Bio-Cal which is a product containing calcium oxide.
This study looked at the mineral content of 295 samples of forages grown on land that
had received applications of Bio-Cal. These tests were compared to typical levels
found in forages. Fields receiving Bio-Cal grew forages with a higher digestible
mineral content. This results in a substantial reduction in the amount of mineral
supplements that must be added to the cow’s diet. In one example a 50 cow dairy

herd could save over four tons of mineral supplement in one year.

Laboratory analyses for major and trace substances found in Bio-Cal are attached. A
laboratory report is also attached that demonstrated that Bio-Cal does not give off

heat when water is added. .

Perhaps the strongest evidence of benefits of soluble calcium complexes is the ardent
support received from producers that have seen the results. They report better forages

- and healthier livestock. Producer comments are also attached.
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10. Safety information about the substance including a material data safety sheet (MSDS)

11.

and a substance report from the National Institute of Environmental Health Studies.

The MSDS sheets are attached for calcium oxide and Bio-Cal which is a calcium
complex containing calcium oxide. A side by side review of these two documents
indicates that while concentrated calcium oxide is a harsh and reactive chemical,
calcium complexes such as Bio-Cal which contains up to 10% calcium oxide are not

reactive or harmful.

Calcium oxide was researched through various government clearinghouses and web
sites. This literature discusses the pure form of calcium oxide, not the stable form in
calcium complexes such as Bio-Cal. Available information is attached. Calcium oxide
has not been nominated or chosen for testing by the National Toxicology Program.
Envirofacts from the EPA website were obtained for calcium oxide. It is a strong base
in pure concentrated form. This characteristic is however not observed in Bio-Cal

Calcium Complex.

Research information about the substance which includes comprehensive substance

research reviews and research bibliographies which present contrasting positions to

those presented by the petitioner in supporting the substance’s inclusion on or

removal from the National List.

The paper “Effect of Bio-Cal and Other Common Calcium Soil Supplements on
Biological Activity in Soil” by Midwestern Bio-Ag Products and Services is attached.
This study was designed to demonstrate the effects of three common calcium sources
— calcitic limestone (calcium carbonate), burnt lime (calcium oxide) and Bio-Cal
(calcium complex) — on soil microbiology. The disintegration rate of cotton strips was
used to simulate the effects on microorganisms responsible for crop residue recycling.
Production of a known metabolite of soil microorganisms, formazan enzyme, was

used as a second measure of soil microbiology. Finally, enumeration of specific
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classes of soil microorganisms was used to determine whether any detrimental effect
was seen on normal microbial diversity. Results from the study show no detrimental
effect on soil microbial activity when the calcium complex found in Bio-Cal is
applied to soil. Considering that, one can conclude that the calcium complex in Bio-

Cal is safe for soil organisms.

The paper “Comparison of Bio-Cal anci Other Common Calcium Soil Supplements on
Soil Fertility and Tissue Analysis of Soybeans” by Midwestern Bio-Ag Products and
Services is attached. The study demonstrates the effects of three common calcium
sources — calcitic limestone (calcium carbonate), gypsum (calcium sulfate) and Bio-
Cal (calcium complex) — on soil fertility and plant tissue mineral analyses. The results
of the study show that soil calcium and phosphorous as well as plant tissue calcium
and phosphorous were higher in fields receiving Bio-Cal Calcium Complex. Bio-Cal
is the best source of ‘plant available’ calcium at soil pH levels common to most
agronomic systems in North America (pH betweén 6.5 and 7.0). The study shows
Bio-Cal raises soil calcium levels better than limestone or gypsum at neutral pH. This
increased soil calcium was shown to directly relate to higher plant calcium. Since
plants are the major source of calcium for livesfock, Bio-Cal apﬁh'ed to the soil can
indirectly improve animal nutrition and the economics of balancing animal rations.
Although Bio-Cal is not a source of phosphorous, soil phosphorous was consistently
highest where Bio-Cal was applied. Bio-Cal’s ability to increase soil phosphorous
fertility and subsequent plant phosphorous levels aré both beneficial attributes.
Increased plant phosphorous levels will reduce the cost and waste of phosphorous

supplementation in animal diets.

The book ““ The Biological Farmer” by Gary F. Zimmer is a guide to the sustainable
and profitable biological system of farming. Chapter 10 ‘Liming & pH’ is attached.
The book explains that calcium “improves soil structure, thus increasing aeration
which is vital for good root growth and beneficial forms of soil life. Higher levels of
soil calcium increase availability of other plant nutrients by such mechanisms as

raising the soil’s CEC and buffering capacity, increasing root growth and increasing
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microbial release of tied-up nuirients.” This book discusses various sources of
calcium including limestone and gypsum. Limestone releases calcium as the
carbonate neutralizes soil acid. The calcium bond in calcium carbonate is strong
relative to other calcium bonds. For this reason, limestone is only a good source of
‘plant available’ calcium under acidic soil conditions. Gypsum on the other hand has
shown good results on alkaline soils. Gypsum is probably best suited as an
amendment on very alkaline soils as it’s sulfur will tend to decrease soil pH. Bio-Cal
is able to provide calcium at a neutral pH. The book also discusses case histories

where various materials including Bio-Cal have been used to increase soil fertility.

An article “Why Bio-Ag fertilizers” published in BIO-NEWS, fall 2000 discusses
considerations in the selection of fertilizers. Bio-Cal is often a good choice because it

has significant levels of soluble calcium.

An article “Why Bio-Cal” published in BIO-News, Volume 3, Issue 3 discusses the
benefits of Bio-Cal. One of the major benefits is that Bio-Cal has a high level of

soluble calcium (150 pounds per ton) and it is effective at all soil pHs.

An article “Improved Potato Yields, Quality and Profits Through Calcium” by
Melissa Lake, published in the October, 2000 issue of the Badger Commentator
explains the benefits of Bio-Cal when applied to potato crops. Bio-Cal applications

were reported to increase mineral uptake by the potatoes.

A supporting document —“Typical Effect of Bio-Cal Soil Application on Sﬁbsequent
Mineral Supplement Purchase for Dairies” by William A. Zimmer D.V.M. is
attached. This study looked at Bio-Cal which is a product contéﬁning calcium oxide.
This study looked at the mineral content of 295 samples of forages grown on land that
had received applications of Bio-Cal. These tests were compared to typical levels
found in forages. Fields receiving Bio-Cal grew forages with a higher digestible

mineral content. This results in a substantial reduction in the amount of mineral
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- supplements that must be added to the cows diet. In one example, a 50 cow dairy herd

could save over four tons of mineral supplement in a years time.

Numerous endorsements from producers who use Bio-Cal calcium complex are
attached. The producers express their positive experiences with Bio-Cal. They cite
healthier soils, healthier crops, healthier livestock, and increased biolo gical activity in

soils where Bio-Cal has been applied.
Ms. Zea Sonnabend provided archived information for hydrated lime which has been

approved for use in Bordeaux mix. This information includes the hydrated lime data

base and references.

12. A “Petition for Justification Statement” which provides justification for the

inclusion of a synthetic substance on the National List. The petition should state

why the synthetic substance is necessary for the production of organic crops. The

petition should also describe the nonsynthetic substance could be used in its place.

Additioﬁaﬂy, the petition should sﬁmmarize the beneficial effects to the

environment, human health, or farm ecosystem from use of the synthetic

substance that support the use instead of the use of the nonsynthetic substance.

Lime is a source of highly ‘plant available’ calcium if it is properly formulated in
a calcium complex such as Bio-Cal. Bio-Cal has been shown to improve yield
and uptake of major minerals important to animal nutrition. It has been shown to
improve ;oil calcium levels even on neutral pH soils. The calcium oxide portion
of Bio-Cal Calcium Complex provides a stable material with high calcium
solubility. Commonly available natural limestone and gypsum will not release
significant quantities of calcium at neutral soil pH conditions often found in
agricultural fields. Limestone releases calcium in acid soils when the carbonate
reacts with the acid hydrogen radical. This reaction raises the pH and releases

calcium in acid soils. Gypsum on the other hand releases calcium in alkaline soils
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where the sulfate reacts with the alkalinity in the soil and thus lowers pH and
releases calcium. Bio-Cal calcium complex is much more effective at releasing
calcium at soil pH levels common to most agronomic systems in North America

(pH between 6.5 and 7.0).

The paper by William Zimmer discusses the increase of calcium uptake when
Bio-Cal Calcium Complex is applied to fields. The plants not only have more
calcium, they have more digestible calcium. Data published. by William A.
Zimmer indicates that forages treated with Bio-Cal had higher levels of calcium,
phosphorous, magnesium, potassium, and sulfur. These are the five major
minerals typically supplemented in dairy rations. The higher levels of soluble
minerals in the forage makes dairy animals healthier and reduces the amount of
mineral supplement required. The lime content of Bio-Cal is important in
providing an immediate boost to available calcium in mineral deficient soils. The
other calcium compounds are generally slower release and supply calcium over a
longer time period. Calcium uptake also facilitates the uptake of other minerals

such as copper, manganese, silica, and zinc.

Bio-Cal undergoes a proprietary process to produce a thoroughly hydrated
product in a readily spreadable form using standard lime spreading equipment.
The major processing occurs via hydration with ordinary water and mechanical
operations. Bio-Cal does not have the highly caustic characteristics of burnt lime
(quick lime). While Bio-Cal does contain highly available and soluble calcium in
the forms of calcium hydroxide, calcium sulfate, calcium carbonate, and some
calcium oxide, it does not have the negative effects on microorganisms of
hydrated or burnt lime. Testing shows that while calcium oxide gives off heat
when water is added, the calcium oxide in Bio-Cal does not yield measurable
amounts of heat when water is added. The af;rementioned characteristics make
Bio-Cal a superior product to ordinary quarried limestone or gypsum, without the
concerns or risks of unhydrated or partially hydrated and highly caustic products

such as bumt lime.
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The following article entitled “Why Bio-Cal?” from Bio-News provides an

excellent justification for the use of Bio-Cal Calcium Complex.

Why Bio-Cal?
“Calcium is the key fo building soil fertility,” says Gary Zimmer.

Why is Calcium important?

Even though it is called a secondary element, calcium has many
important functions.

— Calcium is needed at high levels by plants. Plants need a continuous
supply of calcium for growth and quality. It is a vital element in plant growth
and health, involved in building cell walls and cellular membranes, cell
division, and preventing invasion by disease pathogens.

— Calcium stimulates beneficial soil organisms, including earthworms
and microorganisms such as bacteria actinomycetes and fungi.

— Calcium improves soil structure. It loosens soil and causes the tiny soil
particles to aggregate or clump together. Aggregated soils have more pore
space, so they hold water and air better. They drain better and absorb moisture
faster, reducing erosion; ére easier to till; and reduce compaétion.

— “The trucker of all minerals,” calcium makes other nutrients more
available. It raises the CEC or Cation Exchange Capacity, a measure of the
soil’s ability to store and release nutrients.

— Midwestern Bio-Ag recommends ideal calcium levels of 1,500-2,000
ppm or higher, as well as Calcium to Magnesium (Ca to Mg) levels of 5:1 to
7:1.

Why is additional calcium needed?
In the midwest, calcium is often a limiting factor. Leaching moves
calcium out of the root zone. Overuse of nitrogen and/or salt fertilizers leads

. to acidity or ties-up the calcium.




Calcium Oxide NOSB Petition
June 28, 2001
Page 13
Legume crops can take from 100-250 lbé./acre per year of calcium, corn
and grass crops 15-40.
Even soils that show adequate calcium on standard tests may not have
enough readily available calcium for optimum plant growth all season long,
Most commonly used liming materials contain calcium, so the myth has
grown that calcium neutralizes acidity. That is not true. The most important
result of liming soil is not neutralizing acidity but replacing the nutrients that
have been depleted by crops or lost via leaching.
What is Bio-Cal
Bio-Cal, a proprietary product of Midwestern Bio-Ag, is a liming
material and soil corréctive that supplies significant amounts of readily
available calcium, sulfur and other nutrients required to grow healthy, yielding
crops. Bio-Cal contains 28-36 percent calcium, plus 6-12% sulfur, and boron.
It is made from high quality sources of slaked lime, quarried gypsum
(calcium sulfate), and quarried limestone (calcium carbonate). The special
blending and hydration process changes and improves the characteristics of
the raw materials. Processing changes some of the calcium into a highly
available form of calcium, calcium hydroxide. Bio—Cél also contains calcium
in the form of calcium silicate, calcium sulfate and calcium carbonate. This
combination gives us desirable levels of both highly available and slow
release calcium. The raw materials are all blended, crushed and screened.
Bio-Cal meets all established levels set by state and federal agencies for
| all contaminates (heavy metals, dioxins and other compounds) for land
applied products. Tested\extensively, Bio-Cal has been found to be veryr clean
compared to other byproducts, and is as safe or safer than naturally mined

materials,

What is the history of Bio-Cal?
Midwestern Bio-Ag developed the Bio-Cal product as the best calcium
source on the market over 15 years ago. Since then well over 200,000 tons

have been applied to farm fields with excellent results. The product has been
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refined over the years as well, and although alternative products have popped
up in the marketplace, nothing has performed as consistently in getting

calcium to plants.

How is Bio-Cal different from other products?

Bio-Cal contains calcium in a form that is highly soluble and readily
available to plants. Research indicates up to 150 Ibs. of soluble calcium per
ton of Bio-Cal, compared to quarried limes with 5 Ibs. or less per ton.

By comparison, high calcium lime is slower acting, requires more and
often is not locally available. Dolomitic lime is hard stone and slow (up to 18
months) to become available to the plant, and contains high magnesium.
Papermill sludge, where available, is hard to handle and often not sufficiently
processed. Liquid lime is more expensive. Additionally, gypsum shouldn’t be
used on low pH soils, if calcium base saturation is less than 60%

Midwestern Bio-Ag does not recommend that any client use unprocessed
kiln byproducts that contain high amounts of calcium oxide. These can have
deleterious effects on soil and crops. Do not confuse quick lime or burnt lime
with Bio-Cal. o

One feed test study on the value of using Bio-Cal was conducted in 1995-
97, comparing results from 295 MBA Fertility Program (including the use of
Bio-Cal) haylage samples versus 35,000 other samples tested by Dairyland
Labs over two years. The MBA farms showed calcium levels 47% above the
others, at 1.62 (meeting the MBA desired feed test level of 1.3 or above) vs
averages of 1.10 and 1.15 on conventional farms. MBA farms also averaged

- higher in phosphorus (by 16%), magnesium (by 32%), sulfur (by 29%), and
potassium (by 11%). | ,

Bio-Cal is an excellent and proven product for farmers who want to

increase the amount of available calcium in their soils and in their crops. For

more information about Bio-Cal, contact MBA at 1-800-327-6012.



Calcium Oxide NOSB Petition
June 28, 2001
Page 15

The literature and articles presented in this petition clearly indicates the value
of calcium as a mineral in soil and as a plan and animal nutrient. Calcium is
prevalent in soil and water and is present in all living organisms. Water for
instance contains mineral forms of calcium such as calcium carbonate,
calcium oxide and calcium hydroxide. A complete ban of calcium hydroxide
would prohibit irrigation of crops or watering of livestock with anything but
distilled water. Clearly the issue is the form and manner in which calcium
compounds such as calcium oxide and calcium hydroxide are applied to soils.
Years of on the farm trials have established that calcium complexes such as

Bio-Cal contribute to remineralization of soils, healthy crops, and healthy

livestock.

13. A Commercial Confidentiality Statement (if desired).

The process used to produce Bio-Cal Calcium Complex is proprietary. While the
information in this petition is not considered confidential, supplemental information

requested by the board in the future may be considered confidential.

Regquested Action

We are requesting that calcium oxide (lime) be approved as a restricted use synthetic

material for use in organic crop production with the following conditions:

It is applied in a form that yields less than 1 degree Fahrenheit temperature

increase when equal volumes of product and water are mixed.

It is applied to fields in amounts necessary to raise soil minerals to optimum

levels based on soil tests.

It is applied as part of a managed program to re-mineralize soils.
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Attachments:

Articles:

Bio-Cal label

Material Safety Data Sheet — Bio-Cal ~
Material Safety Data Sheet — Calcium Oxide

State Registrations

Chemical Analysis

Toxicology information for Calcium Oxide

Hydrated Lime Data Base and References

Effect of Bio-Cal and Other Common Calcium Soil Supplements on

Biological Activity in Soil

Typical Effect of Bio-Cal Soil Application on Subsequent Mineral

Supplement Purchase for Dairies

Comparison of Bio-Cal and Other Common Calcium Soil

Suppl‘ements on Soil Fertility and Tissue Analysis of Soybéang
Why Bio-Ag Fertilizers?

Why‘Bi.o-Cal?

Nutrition from the Soﬂ Up

Improve Potato Yields, Quality and Profits Through Calcium
Test Plots Show Not All Calcium Is the Safne

The Biological Farmer-Liming and pH

Producer Survey Forms
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BIO-CAL

To Be Applied as a Liming Material.

Ingredients
Bio-Cal is a stable, fully hydrated, proprietary blend of lime kiln dust,

fluidized bed ash, calcitic bumnt lime, mined calcium sulfate (gypsum) and
mined calcitic limestone.

This product contains the byproducts lime kiln dust and fluidized bed ash,
which have met the criteria for agricultural use as set forth by the State of
Minnesota Pollution Control Agency as defined under MPCA permit #

299922
Neutralizing Index Zone ................. e less than 40
TOtal CAlCIUITL ..o evceevreeeem s ies e s ae e 30-35%
Available Calcium (hydroxide form) ....c.ooeeceiinienn e 10-20 %
QU T oo ooeies e e eee et eereassaaseseetsessera e aneennneeeaaasbesteasaaeesseaannes 4-6%
Also supplies agronomically significant amounts of boron and manganese.
! l' i. R ‘

Typical application rate is 500 to 1000 pounds per acre,
and should be based on'a soil test.

Midwestern Bio-Ag Products and Services
PO Box 160, Hwy. ID, Blue Mounds, WI 53517
1 (608) 437-4594

MPCASE
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Material Safety Data Sheet

Midwestern Bio-Ag , Date Printed: 09/09/97
P.0O. Box 160

Blue Mounds, Wl 53517

800-327-6012

Information on this data sheet are compiled from analysis of materials and
records from the manufacturer of this material. This information is believed to be
accurate and reliable and it is provided for your use and consideration.

" Information accuracy is not implied nor guaranteed and Midwestemn Bio-Ag

assumes no responsibility for accuracy or completeness. The user is responsible
for the proper use, storage and disposal of the material.

Section 1: General Information

Product Name: Bio-Cal

. Other Names:- Ag-liming agent.

Description: Bio-Cal is manufactured from natural and man-made ingredients
and is composed primarily of calcium hydroxide, calcium sulfate and calcium
carbonate with minor amounts of other minerals and is characterized as inorganic
in nature. The product is used by the farming community as a soil additive and
provides necessary elements and minerals needed by the soil.

Section 2: Ingredients

Component Name % Found

Silicon - 052

Aluminum 0.1-05

fron 02-05




Calcium 65-85

Magnesium 0.5-1
Sulfur 3.5-5
Potassium 0.1-1
Carbon 6-8
Moisture 10-15

Section 3: Physical Properties

Boiling Point: N/A Vapor Pressure: N/A

Vapor Density: N/A ' Specific Gravity: 2.5-2.8

Melting Péint: >2500 Deg. F EVaporation Rate: N/A

Odor: Earthy , ~ Appearancs: Light to dark granular
Volatiles: 7-8% Moisture: f0-15% |

pH: 11-12 Heat Value: <1000 BTU/#

Solubility in Water: Up to 10% solubility, which increases over time.

Section 4: Fire, Chemical, and Explosion Data

Flash Point: ND Autoignition Temp.: ND ~ LEL: ND UEL: ND

Extinguishing Media: Not required




Decomposition Products: This product may be slightly combustible due to the
presence of carbon. Decomposition products may include carbon monoxide,
nitrogen oxides.

Special Fire Fighting Procedures: Not required

Unusual Fire and Explosion Hazards: None

Section 5: Health Hazard Information

Silicon dioxide: Exposure to high levels of airbome crystalline silica can lead to
a condition called acute silicosis with symptoms of coughing, shortness of breath.
Acute silicosis can be fatal. Long term exposures may lead to scarring of the
lung tissue. Crystalline silica is listed by NTP and IARC as a carcinogen. This
product generally contains less than one percent of total silica and shouid not
pose any problems, but inhalation precautions should be taken as with any fine

particulate material.

Aluminum, Iron, Calcium, Magnesium, Sulfur, Potassium and Carbon: These
chemicals represent low risk health hazards. Their primary risk is associated with
inhalation as a nuisance dust.

inhalation: Breathing dust may cause nose, throat or lung irritation and choking.
The described effect depends on the degree of exposure.

Eye Contact: May cause eye irritation and damage to comea.
Skin Contact: May cause dry skiri, redness, discomfort or irritation.

ingestion: Ingestion of large amounts may cause intestinal distress.

Section 6: Emergency and First Aid Procedures

Handle in accordance with good hygiene and safety practices. These practices
include avoiding unnecessary exposure of the material to the eyes, skin and

clothing.




Eye Contact: If the eyes become exposed the eyelids should be held open and
the eyes irrigated for at least 15 minutes with running water.

Skin Contact: Generally this is not a problem, but if irritation occurs wash the
effected area.

Inhalation: Move the person to fresh air. If breathing difficulty occurs administer
rescue breathing or CPR and seek medical attention.

Ingestion: Do not induce vomiting, give large quantities of milk or water if
conscious and seek medical attention.

Ciothing: Wash with a mixture of acetic acid (vmegar) and water if clothing
becomes soiled with Bio-Cal.

Section 7: Employee Protection Information

Eye Protection: Wear dust prbof goggles if eye contact is suspected.

Skin Protection: Wear gloves when handling.

Respiratory Protection: Avoid unnecessary exposures to dust. Use
NIOSH/MSHA approved equipment when airborne exposures are expected fo
exceed exposure guidelines or standards.

Ventilation: Provide ventilation to minimize exposure.

Section 8: Spill, Leak and Disposal Information

This product supplied by Midwestem Bio-Ag is not a hazardous waste as defined
in 40 CFR 261, “ldentification and Listing of Hazardous Waste”.

If a spill occurs this product may be disposed in a landfill in accordance with all
applicable regulations.
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CALCIUM OXIDE

MSDS Number: C0462 --- Effective Date: 09/15/98

1. Product Identification

Synonyms: Lime unslaked; lime burnt; quicklime; calx; lime purified
CAS No.: 1305-78-8 .

Molecular Weight: 56.08

Chemical Formula: CaO

Product Codes:

J.T. Baker: 1410, 1414 _

Mallinckrodt: 0204, 4243, 4248

2. Composition/Information on Ingredients

Ingredient CAS No Percent Hazardous
Calcium Oxide 1305-78-8 100% Yes

3. Hazards Identification

Emergency Overview

DANGER! CAUSES SEVERE IRRITATION AND BURNS TO EVERY AREA
OF CONTACT. HARMFUL IF SWALLOWED OR INHALED.

J.T. Baker SAF-T-DATA ™ Ratings (Provided here for your convenience)

Health Rating: 1 - Slight
Flammability Rating: 0 - None

http://www.jtbaker.com/msds/c0462.htm 6/19/01




CALCIUM OXIDE , ~ Pagelof7

Reactivity Rating: 1 - Slight

Contact Rating: 2 - Moderate

Lab Protective Equip: GOGGLES; LAB COAT
Storage Color Code: Orange (General Storage)

Potential Health Effects

Inhalation: :

Inhalation of dust is highly irritating and possibly corrosive to the upper respiratory tract.
May cause coughing, sneezing, labored breathing, and possibly burns with perforation of
the nasal septum. .

Ingestion: 4

Corrosive. May attack the esophagus. Abdominal pain, nausea, vomiting may result.
May cause serious alkali burns in mouth and throat.

Skin Contact:

Irritant; may cause severe corrosive damage.

Eye Contact:

Severe irritant, may damage eye tissues. Causes redness, tearing, blurred vision, pain.
Chronic Exposure:

Chronic inhalation of dust may cause inflammation of the respiratory passages, ulcers of
the mucous membranes, and possible perforation of nasal septum.

Aggravation of Pre-existing Conditions:

Persons with pre-existing skin disorders or eye problems or impaired respiratory function
may be more susceptible to the effects of the substance.

4. First Aid Measures

Inhalation: . : « _ _
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult,
give oxygen. Call a physician.

Ingestion:

DO NOT INDUCE VOMITING! Give large quantities of water or milk if available.
Never give anything by mouth to an unconscious person. Get medical attention
immediately. ‘ : '

Skin Contact:

Immediately flush skin with plenty of water for at least 15 minutes while removing
contaminated clothing and shoes. Call a physician, immediately. Wash clothing before
reuse.

Eye Contact: ~ ,

Wash thoroughly with running water. Get medical advice if irritation develops.

5. Fire Fighting Measures

Fire:

Not considered to be a fire hazard. Lime and water can react exothermically with
sufficient heat to ignite combustible materials in certain instances.

Explosion:

Not considered to be an explosion hazard. The combination of lime and water at high
temperatures may be explosive.

Fire Extinguishing Media:

http://www jtbaker.com/msds/c0462.htm 6/19/01




CALCIUM OXIDE ‘ Page 3 of 7

Use any means suitable for extinguishing surrounding fire.

Special Information:
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained

breathing apparatus with full facepiece operated in the pressure demand or other positive
pressure mode.

6. Accidental Release Measures

Ventilate area of leak or spill. Keep unnecessary and unprotected people away from area
of spill. Wear appropriate personal protective equipment as specified in Section 8. Spills:
Pick up and place in a suitable container for reclamation or disposal, using a method that

does not generate dust.

7. Handling and Storage

Keep in a tightly closed container. Protect from physical damage. Store in a cool, dry,
ventilated area away from sources of heat, moisture and incompatibilities. This strongly
alkaline material will swell and generate heat when moistened and could burst container.
Containers of this material may be hazardous when empty since they retain product
residues (dust, solids); observe all warnings and precautions listed for the product.

8. Exposure Controls/Personal Protection

Airborne Exposure Limits:

-OSHA Permissible Exposure Limit (PEL):

5 mg/m3 (TWA). '

-ACGIH Threshold Limit Value (TLV):

2 mg/m3 (TWA)

Ventilation System:

A system of local and/or general exhaust is recommended to keep employee exposures
below the Airborne Exposure Limits. Local exhaust ventilation is generally preferred
because it can control the emissions of the confaminant at its source, preventing
dispersion of it into the general work area. Please refer to the ACGIH document,
Industrial Ventilation, A Manual of Recommended Practices, most recent edition, for
details. . .

Personal Respirators (NIOSH Approved): :

If the exposure limit is exceeded, a full facepiece respirator with dust/mist filter may be
worn up to 50 times the exposure limit or the maximum use concentration specified by
the appropriate regulatory agency or respirator supplier, whichever is lowest. For
emergencies or instances where the exposure levels are not known, use a full-facepiece
positive-pressure, air-supplied respirator. WARNING: Air purifying respirators do not
protect workers in oxygen-deficient atmospheres. ’

Skin Protection:

Wear impervious protective clothing, including boots, gloves, lab coat, apron or
coveralls, as appropriate, to prevent skin contact.

Eye Protection:

Use chemical safety goggles and/or full face shield where dusting or splashing of
solutions is possible. Maintain eye wash fountain and quick-drench facilities in work
area.

http://www.jtbaker.com/msds/c0462.htm ' 6/19/01
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9.’ Physical and Chemical Properties

Appearance:

White to slightly yellowish powder.
Odor:

Odorless.

Solubility: -

Slightly soluble in water with release of heat, formation of calcium hydroxide.
Specific Gravity:
3.37

pH: :

12.5 Saturated solution in water

% Volatiles by volume @ 21C (70F):
0

Boiling Point:

2850C (5162F)

Melting Point:

2572C (4662F)

Vapor Density (Air=1):

1.9

Vapor Pressure (mm Hg):

No information found.
Evaporation Rate (BuAc=1):

No information found.

10. Stability and Reactivity

Stability:

Stable at room temperature in sealed containers.
Hazardous Decompeosition Products:

No hazardous decomposition products.
Hazardous Polymerization:

Will not occur.

Incompatibilities:

Water, acids, humid air, hydrogen fluoride, phosphorous pentoxide, boric oxide, steam,
many organic substances.

Conditions to Avoid:

Air, moisture, and incompatibles.

| 11. Toxicological Information

---NTP Carcinogen---
Ingredient Known Anticipated IARC Category

Calcium Oxide (1305-78-8) ) No No None

http://www.jtbaker.com/msds/c0462.htm 6/19/01
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12. Ecological Information

Environmental Fate:

No information found.

Environmental Toxicity:

This material is expected to be toxic to aquatic life.

13. Disposal Considerations

Whatever cannot be saved for recovery or recycling should be managed in an appropriate
and approved waste disposal facility. Processing, use or contamination of this product
may change the waste management options. State and local disposal regulations may
differ from federal disposal regulations. Dispose of container and unused contents in
accordance with federal, state and local requirements.

14. Transport Information

International (Air, .C.A.O.)

Proper Shipping Name: CALCIUM OXIDE
Hazard Class: 8

UN/NA: UNI1910

Packing Group: III

Information reported for product/size: 100LB

15. Regulatory Information

———————— \Chemical Inventory Status - Part I\----e--ccmmcmmm e
Ingredient TSCA EC Japan Australia

Calcium Oxide (1305-78-8) ‘ ' Yes = Yes Yes Yes

———————— \Chemical Inventory Status - Part 2\-------cmmmmmm e

--Canada--
Ingredient Korea DSL NDSL Phil.
Calcium Oxide (1305-78-8) Yes Yes No Yes
———————— \Federal, State & International Regulations - Part I\-----------co---
-SARA 302-  ------ SARA 313------
Ingredient RQ TPQ List Chemical Catg
Calcium Oxide (1305-78-8) : No No No No
-------<\Federal, State & International Regulations - Part 2\-------c--coumo-
. ' -RCRA- -TSCA-~
Ingredient CERCLA 261.33 8 (d)
Calcium Oxide (1305-78-8) No No No
Chemical .Weapons Convention: No TSCA*12(b): No .. CDTA: No

http://www.jtbaker.com/msds/c0462.htm 6/19/01
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= SARA 311/312: RAcute: Yes Chronic: Yes Fire: No Pressure: No
Reactivity: Yes (Pure / Solid)

Australian Hazchem Code: No information found. o
Poison Schedule: No information found.

- WHMIS:
This MSDS has been prepared according to the hazard criteria of the Controlled Products
Regulations (CPR) and the MSDS contains all of the information required by the CPR.

16. Other Information

NFPA Ratings: Health: 1 Flammability: 0 Reactivity: 1 .
Label Hazard Warning:
DANGER! CAUSES SEVERE IRRITATION AND BURNS TO EVERY AREA OF
CONTACT. HARMFUL IF SWALLOWED OR INHALED.
Label Precautions:
- Do not get in eyes, on skin, or on clothing.

Do not breathe dust.

Keep container closed.
- Use only with adequate ventilation.
Wash thoroughly after handling.
Label First Aid:
In case of contact, immediately flush eyes or skin with plenty of water for at least 15
minutes. Remove contaminated clothing and shoes. Wash clothing before reuse. If
swallowed, DO NOT INDUCE VOMITING. Give large quantmes of water. Never give
anything by mouth to an unconscious person. If 1nhaled remove to fresh air. If not
a breathing, give artificial respiration. If breathmg is d1fﬁcu1t give oxygen. In all cases call
a physician.
Product Use:
Laboratory Reagent.
Revision Information: '
MSDS Section(s) changed since last revision of document include: 14.

Disclaimer: )
o ***********************>2=**********>I=>‘.<******************a‘:>§<>!=**>E=>I=*****************

‘ Mallinckrodt Baker, Inc. provides the information contained herein in good faith

- but makes no representation as to its comprehensiveness or accuracy. This

document is intended only as a guide to the appropr iate precautionary handling of

the material by a properly trained person using this product Individuals receiving

the information must exercise their mdependent judgment in determining its

appropriateness for a particular purpose. MALLINCKRODT BAKER, INC.

MAKES NO REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR

IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF

- MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE
PRODUCT TO WHICH THE INFORMATION REFERS. ACCORDINGLY,

o MALLINCKRODT BAKER, INC. WILL NOT BE RESPONSIBLE FOR
DAMAGES RESULTING FROM USE OF OR RELIANCE UPON THIS
INFORMATION.

e e s sk e ofe ok e sl ke ot o ke sk e st sk st s he s sl sfe st s s ke s e s s e s e s ok ol o s sk e s sk ok e sl s e sfe s e 3 ot 3 e sl ok e i ke 3 6 e o ol e o sl e sl sk s e sk

Prepared by: Strategic Services D_ivisioh
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Phone Number: (314) 539-1600 (U.S.A.)

http://www jtbaker.com/msds/c0462 . htm 6/19/01
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Trade and Consumer Protection 28-081851-001851
PO BOX 85311, MADISON, W1 53208-8911

LIME LICENSE v

5. 94.66, Wis. Statutes EXPIRES:
LICENSED BUSINESS LOCATION 12/31/80

SUBJECT TO REVOCATION

MIDWESTERN BIO-AG PRODUC;«
* '5 AS PROVIDED BY LAW

10851 COUNTY ROAD ID
BLUE MOUNDS WI

"DOING BUSINESS AS:
MAIL ADDRESS

MIDWESTERN BIO-AG PRODUC!S & SERVICF 38 INC
ATTN GARY ZIMMER

PO BOX 160 -

BLUE MOUNDS W1 53517

THIS LICENSE IS NOT TRANSFERARLE

MINNESOTA DEPARTMENT OF AGRICULTURE

90 WEST PLATO BOULEVARD, ST. PAUL, MINNESOTA 551072094

LICENSE/ CERTIFICATION
_ AGRICULTURAL LIMING MATERIAL L;CENSE

¥ v 1Dz B12601

MIDWESTERN BILO-AG PRODS & _8svcs .INC ~ VOLUHME CERT: NO
HWY ID

P O BOX 1286

BLUE MOUNDS,

L:.éens ZQ rtifica;ign Cé.tégcries

- . . 200304438

Lic./Cert. No. Lic./Cert. Fee Paid

This license must be posted in a conspictious place and is not trans ferable,
AGHKE53-04 In d with the Amerivans With Disabltiter Act, an sl hve form of | fention is svailxhle on requusl,

1

POST OR CARRY AS REQUIRED BY LAW
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Q.C. METALLURGICAL LABORATORY, INC.

Mechanical Testing « Metallographers « Chemical Analysis * Consultants
17048 215th Street, Davenport, lowa 52804
(563) 386-7827 or (563) 3868739 » FAX (563) 386-6780

June 19, 2001

To! Meeker Farms
Butch Meeker

Report # 19374

Sample Description: “Dry Dust”
Date Received: 06-18-2001
Date Analyzed: 06-19-2001 -

RESULTS:

We were unable to find an ASTM procedure for determining heats of reaction, so we referred to
college chemistry and physics textbooks. ' '

- We set up the experiment using an insulated flask, stirring motor, and z certified traceable
thermometer. Two hundred milliliters of deidnized water and 100grams of the “Dry Dust”
sample (both initially at 25 degrees centigrade) were mixed in the calorimeter, and the
temperature was observed. :

In general, it takes one calorie to raise the temperature of one gram of water one degree’
centigrade. However, when a substance is added to the water which changes the temperature
through an exothermic chemical reaction, some of the heat released is absorbed by solution, and -
some is absorbed by any material which did not dissolve.

Trying to account for ail of the details in this experiment would be extremely difficult, In this
experiment, we are simply going to compare results to a similar test performed on Bio-Cal.

iOOg “Dry Dust” caused less the temperature of the 300g mixture to rise to 60 degrees .
centigrade over an extended period of time. Because some heat would be lost due to our non-
ideal conditions, we wil] refer to the temperature change as a minimum of 35 degrees, -

This roughly calculates to a minimum of 105 calories per gram of the “Dry Dust”..

Bio-Cal roughly had a maximum of 0.6 calories per gram, and would have probably been less
had we had a sensitive enough thermometer. :

Tohn O. Bloodsworth, P.E. David A. Webb/Chemist

Certifications: A2LA Accredited » NRC » Wastewater & LUST
Websive: qemetaltesting.com + Emails metalab@qconline.com




February 29, 2000

To: Meeker Farms
Butch Meeker

Report # 17695

Sample Description: Bio-Cal
Sample Container: Plastic Bag
Date Sampled: 02-24-2000
Date Received: 02-24-2000
Date Analyzed: 02-29-2000

Analyte Concentration Method
(% by weight)

Aluminum 0.40 EPA 202.1
Calcium 26,29 EPA 2151
Carbon 532 ASTM E1019

Iron 0.50 EPA 236.1

Magnesium 0.95 EPA 242.1

Potassium 0.034 EPA 258.]
Silicon 0.54 SM3111D
Sulfur 2.18 ASTM E1019

Available Ca0 3.88 ASTM C25
. Available Fe203 0.71 '
Available K20 0.041
Moisture 15.5 EPA 160.3
pH 13.21 EPA 1501

John O, Bloodsworth, P.E.

David A, Webb/Chemist



October 5, 1999

To: Meeker Farms
Butch Meecker

Report 17184

Subject: Orie bag of Bio - Cal for analysis.

Element Bio-Cal
Aluminum 0.54
Iron 0.43
Potassium 0.0198
Magnesium 0.10
Silicon 1.08
Carbon 4.15
Sulfur 420
Calcium 63.50
Ca0 Available 12.68
K70 Available 0.024

Fe203 Available 0.61

% Moisture 11.78
pH (units) - 12,194

*sll results in weight percent unless otherwise noted.

John O. Bloodsworth, P.E.

Methods

EPA 202.1
EPA 236.1
EPA 258.1
EPA 242.1
SM311D
ASTME 1019
ASTME 1019
SM 2340 C
ASTMC25
EPA 258.1
EPA 236.1

EPA 160.3
EPA 150.1

Douglas Darland/Chemist
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June 11, 1999

To: Meeker Farms
Butch Meeker

Report #16841

Subject: One bag of Bio - Cal and one bag of Sol-U-Cal.for analysis.

Element Bio-Cal
Aluminum 0.50
Iron 0.50
Potassium 0.03
Magnesium 0.44
-Silicon 076
Carbon 4.23
Sulfur 5.10
Calcium 11.45
Ca0 Available 12.14
K50 Available 0.04

FesO3 Available 0.72

% Moisture 13.26
pH (units) 12.230

*all results in weight percent unless otherwise noted,

John O. Bloodsworth, P.E,

Sol-U-Cal

0.13
0.18
0.02
0.26
0.18
4.97
7.20
26,95
3.94
0.02
0.26

9.81

12.330

Methods

EPA 202.1
EPA 236.1
EPA 2581
EPA 2421
SM 311D
ASTME 1019
ASTM E 1019
SM2340C
ASTM C 25
EPA 253.1
EPA 236.1

EPA 1603
-EPA 150.1

Douglas Darland/Chemist




April 12, 1999

To: Meeker Farms
Butch Meeker

Report #16632

Subject: One bag of Bio - Cal and one bag of Sol-U-Cal for analysis.

Element

Aluminum
Iron
Potassium
Magnesium
Silicon
Carbon

Sulfur
Calcrum

Ca0 Available
KoO Available
Fes03 Available

% Moisture
pH (units)

Bio-

0.28
0.53
0.04
0.58
0.84
4.22
3.90
25.50
13.90
0.05
0.75

13.93
12.398

!

John O. Bloodswerth, P.E.

Sol-U-Cal

0.05
0.14
0,028
0.25
0.17
6.67
6.21
47.70
4.98
0.033
0.21

0.09
12.171

Methods

EPA 202.]
EPA 236.1
EPA 2581
EPA 2421
SM 311D
ASTME 1019
ASTME 1019
SM 2346 C
ASTM C 25
EPA 258.1
EPA 236.1

EPA 1603
EPA 150.1

'Douglas Darland/Chemist




June 22, 1999

To: Meeker Farms
Butch Meeker

Report #16841

Subject: One bag of Bio - Cal and one bag of Sol-U-Cal for analysis.

Element Bio-Cal
Aluminum 0.50
Iron 0.50
Potassium 0.03
Magnesium 0.44
Silicon 0.76
Carbon 423
Sulfur 5.10
Calcium 21.70
Ca0 Available 12.14
K50 Available 0.04

Fey03 Aviailable .  0.72

%% Moisture 13.26
pH (units) 12,230

*all results in weight percent unless otherwise noted.

John O. Bleodsworth, P.E,

Sol-U-Cal

0.13
0.18
0.02
0.26
0.18
4,57
7.20
26,95
3.94
0.02

0.26

9.81

12.330

Methods

EPA 202.]
EPA 236.1
EPA 258.1
EPA 2421
SM311D
ASTME 1019
ASTME 1019
SM2340C
ASTM C 25
EPA 258.1

EPA 236.1

EPA 1603
'EPA 150.1

Douglas Darland/Chemist




November 10 1998

To: Meeker Farms
Butch Meeker

Report #16171

Subject: Two bags of

Element

Aluminum

Iron
Potassium
Magnesium
Silicon
Carbon

Sulfur
Calcium

Ca0 Available
K50 Available
Fe,03 Available

% Moisture
pH (units)

Nod bust

0.76
0.860
8]
0

12.14
12.024

John O. Bloodsworth, P.E.

Bio - Cal for analysis.

1 Xiln

0.80
0.57
0.52
0.73
2.06
5.45
3.65
39.50
9.18
0.62
0.82

0.09
12.171

Methods

EpPA 202.1
EPA 236.1
EPA 258.1
Epa-242.1
SM 311 D
ASTM E 1018
ASTM E 16019
SM 2340 C
ASTM C 25

EPA 160.3
EPA 150.1

Douglas Darland/Chemist




October 22, 1988

To: Meeker Farms
Butch Meeker

Report #16133

Subject: One bag of Bio - Cal for analysis.

Element % by Wt. Methods
Aluminum 0.44 EPA 202.1
Iron 0.51 EPA 236.1
Potassium 0.05 BEPA 258.1
Magnesium 0.85 EPA 242.1
Silicon 0.74 SM 311 D
Carbon A 3.33 ASTM E 1019
Sulfur 5.64 ASTM E 1019
Calcium 36.05 SM 2340 C
Ca0 Available 18.74 ASTM C 25
K50 2Available 0.06

Fe,04 Available 0.73

% Moisture 17.03 EPA 160.3

pH (units) 11.374 EPA 150.1

John O. Bloodsworth, P.E.

Douglas Darland/Chemist




March 25, 1998

To: Meeker Farms
Butch Meeker

Report #15543

Subject: One bag

Elepent

Aluminum

Iron
Potassium
Magnesiun
Silicon
Carbon

Sulfur
Calcium -

Ca0 Available
K,0 Available
Fe,04 Available

% Moisture
pPH (units)

< = less than

Test Methods: ASTM

of Bio -~ Cal (5/20/98) for analysis.

t by Wt.

0.38
0.46
0.05
0.72
0.77
3.20
4.45
63.10
14.62
0.06
0.66

15.44
12.375

John O. Bloodsworth, P.E.

E 1013

Douglas Darland/Chemist




QC. METALLURGICAL LABORATORY, INC.

Mechanical Testing * ‘Metallographers * Chemical Analysis * Consultants
17048 215th Street, Davenport, Iowa 52804
© (319) 386-7827 or (319) 386-8739 = * FAX (319) 3866780

- March 12, 1998 ﬁ/7
| ,a Y
~To: Mldvestern Blo-Ag :

Dr. Bill Zlmmer

\> .

Report #15481

- Subiject: Oné_jar of Royster Clark - Calcium Hydroxide for analysis.

Element == % by Wt.
Aluminum 0.34

Iron ' 0.50 :
Potassium . D:40 : ‘ ‘
Magresium. - L 1.49

Slllcon - ' 0.77

Carbon - 7.95

Sulfur : 3.52

Calcium °~ 64,10

Ca0 Available 5.60

K320 Available 0.48

Fep;03 Available: | 0.71

(all above data given in % by wt.)

"% Moisture = . 3.59
PH (units) ' 12.013

= less than
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April 04, 1997

To: Meeker Farms
Butch Meeker

Report #14401

Subject: Two samples for analysis.

Aluminun

Iron

Potassium

Magnesium

Silicon

Carbon

Sulfur

Calcium (EDTA Titration)
Ca0 Available (Sugar Metheod)
K20 Available

Fey053 Available

% Moisture
pH

Sample for heavy metals

Elenment % _by weight
Arsenic <0.01
Barium 57.69
Cadmium <0.01
Chromium <0.01
Lead <D.01
Mercury <0.01
Selenium <0.01
Silver <0.01

John O. Bloodsworth, P.E.

Bio-Cal

Bio-Cal

3-24 3-25
.60 0.51%
0.66 0.70
0.15 D.21
0.50 0.43
4.30 5.12
4,85 5.07
4.99 5.35
37.05 40.65
13.84 13.77
.08 .10
0.73 0.81
9.21 12.31
12.77 units 12.78 units

Douglas Darland/Analyst




(e

January 6, 1938

To: Meeker Farms
Butch Meeker

Report #15279

Subject: One sample each of Bio-Cal, Kiln Dust, Hydrator Tailings,

and Waste for analysis.

Parameter : Bio~Cal
Aluminum 0.44
- Iron 0.46
Potassium 0.07
Magnesium 0.78
Silicon 0.69
Carbon ' 5.9
Sulfur . 6.6
Calcium 41.60
Ca0 Avaijilable 11.05
K50 available 0.08
Fe,03 Available 0.66

Kiln Dust

1.74
0.43
0.61
¢.97
2.00"
5.7
2.0
54.95
9.28
0.73
0.61

(all above déta given in % by.wt.)

% Moisture 14.32

‘pH (units) 11.987

< = less than

John O. Bloodsworth, P.E.

<0.01
11.%20

Hyd. Tailings

1.56
0.61
-0.14
0.398
1.49
3.3
0.58
48.45
36.63
0.17
0.87

<0.01
11.792

Douglas Darland/Analyst

Waste

1.04
0.39
0.05
1.17
1.57
2.60
0.50
64.00
28.56
0.06
0.56

<0,01
11.701




May 19, 1597

To: Meeker Farms
Butch Meeker

Report #14569

Subject: One sample for analysis.

Aluminum

Iron

Potassium

Magnesium

Silicen

Carbon

Sulfur

Calcium (EDTA Titration)
Ca0O Avajlable (sugar Methed)
K20 Available

Fepz03 Available

% Moisture
PH

John 0. Bloodsworth, P.E.

Bio-Cal
5~-12
WE, %

0.67
0.63
0.13
0.85
3.43
6.2
3.s
41.49
14.25
0.15
g.s0

9.30
12.37 units

Douglas Darland/Analyst

G{@L




February 28, 1937

Meeker Farms
Butcl Meeker

To:

Report #14307

U

A

-

FRGES | FRQ
e !’TE: = % | FAGES } |
A ' GICAL
%w I eidsoee
e PHA 31 9-386-78 27

FX¥ 249-388-6780

MESSASE

Subject: Three samples for analysis.

Bio-Cal Bottom A=h Bio-Cal

02~-26 02—-26 Q2-27

¥ by weight % by weight ¥ by weight

Aluminum 0.37 0.47 0.47
Iron 1.26 0.88 1.20
Potassium 0.06 0.09 0.07
Magnesium 1.32 1.94 1.33
Silicon 4.17 10.12 9.37
Carbon 4.10 1.75 4.31
Sulfur 3.058 7.30 3.40
Calcium (EDTA Titration) 27 .49 30.58 27.54
Ca0 Available (Sugar Method) 28.0% 24.76 11.15
K20 Available 0.08 0.10 0.08
Fe,04 Available 1.80 1.28 1.72
$ Moisture 18.4¢ 6.45 19.11
pH 11.90 units 12.36 units

John O. Bloodsworth, P.E.

12.17 units

Linda Peterson/Analyst




NATIONAL
] ENVIRONMENTAL
Jo TESTING, INC.

Cedar Falls Division
704 Enterprise Drive
Cedar Falls, IA 50613

Tel: (319) 277-2401
Fax: (319) 277-2425

ANALYTICAL REPORT

Bill Zimmer

MIDWESTERN BIO-AG, INC.
P.0O. Box 160 :
Blue Mounds, WI 53517

Project ID: Total Composition Analysis

Sample ID: Bio Cal 10-97

Date Taken:

11/06/1997

NET Job Number: 97.13319

NET Sample Number:

Date Received:

Date

Analyst Analyzed

Result
Analyte Resuit Units Flag
Solid pH Measured in Water 12.2 units ) mas -
Phosphorus; Total {as P} - 20 mg/kg Wet ajp
Solidd, Total 86.29 Y cjh
Sulfur, Total 0.78 % ajp
Mércury, CVAA <0.020 mg/kg ’ ajp
8ilicon 9,100 mg/kg clw
ICP Metals Prep (Solid) Complete g maw
1P Metals-Bolid . ] 1iw
Aluminum, ICP 7,000 “mg/kg  MSO,* 11w
Antimony, ICP <5.0 mg/kg MSO 1lw
Arseni¢, ICP 18 mg/kg 11w
_Barium, ICP . 86 mg/kg 11w
" Berylitum; IcP 1.0 wg/kg T1llw
Boron; ICP 230 mg/kg clw
Caleium; ICP 280,000  mg/kg MSO,* 1lw
Cadmium, ICP <1.0 mg/kg 1lw
Chiromium, ICP 13 mg/kg 1lw
Cobalt, ICP 3.5 mg/kg 11w
Copper, ICP 4.9 mg/kg 11w
Iron, ICP 6,400 mg/kg MSO,* 1lw
Lead, ICP <5.0 mg/kg llw
Magnesium; ICP 6,500 mg/kg MSO,* 1lw

10/16/1997
10/27/18%7
10/17/1997
10/18/1997
10/18/1997
10/29/1997
10/16/1997
11/04/1987
10/20/1997
10/22/1997
106/20/1997
10/20/1997
10/20/1997
10/29/1987
10/22/1997
. 10/20/1597
10/20/1997
10/20/19887
10/20/1997
©10/20/1997
10/20/1997
10/20/1597

* - Sample concentration is greater than four times the spike concentration
MSO - MS and/or MSD are out of control for this analyte

Results are reported on a wet weight basis.

422124
10/15/1997
Reporting

Method Limit
S-9045 0.1
E-365.2" 50
SM 2540 G 0.01
ASTM D129-64 ,
E-245.5 -0.020
sM-3111 100
$-60108
§-60108 5.0
S-60108 5.0
§-6010B 4.0
"§-60108 0.50
$-6010B 0.50
S-6010B
$S-6010B 50
5-6010B 1.0
S-6010B8 1.0
S-6010B 1.0
5-60108 1.0
$-6010B 5.0
$-6010B 5.0
$-6010B 50

R.L. Bindert
Operations Manager




NATIONAL
ENVIRONMENTAL
» TESTING, INC.

Cedar Falls Division
704 Enterprise Drive
Cedar Falls, 1A 50613

Tel: {319) 277-2401

Fax: (319) 277-2425

Bill Zimmer

MIDWESTERN BIO-AG,

P.0. Box 160
Blue Mounds,

ANALYTICAL REPORT

INC.

WI 53517

NET Sample Number:

Project ID: Total Composition Analysis

Sample ID: Bio Cal 10-97

Date Taken:

Analyte

Manganese,; ICP
Molybdenum, ICP
Nickel, ICP
Potassium, ICP
seleniun, ICP
Sodium, ICP

" Strontium, ICP
Thallium, ICP
Vanadium; ICP
zine, ICP

"Prep, ENA - NONAQUEOUS

BNA - 8270 NONAQUEOUS
Acsnaphthene
Acénaphthylene
Anthricene :
Benzo (a) anthracene
Benzo (b} fluoranthene
Benzo (k) f£lucranthene
Benzo (&) pyrene
Benzo (ghi) perylehe
‘Chrysene '
Dibenzo{a,h)anthracene

* . sample concentration is greater than four times the spike concentration

Result

890
8.4
14
500
<7.5
320
170
<50
26
59
compiete

<1,
<1.
<1,
<l.
<l.
<l.
<1,
<l.
<1,
<,

Q0 O O O O O O g o o

Units

mg/kg
mg/kg
wg/kg
mg/kg
wg/kg
mg/kg
mg/kg

Result
Flag

MSO, *

mg/kg -

wg/kg
mg/kg

ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/yg
ug/g

MSO - M5 and/or MSD are out of control for this analyte

Date Received:

Date
Analyst Analyzed

liw - 10/20/19%7
1lw 10/20/1997
liw 10/20/1997
11w 10/20/1987 |
1w 10/20/1997 °
1iw 10/20/1997
ilw  10/20/1997
114 10/20/1997
11w 10/20/1997
1lw  10/20/1997 -
sdv 10/16/1997
kjt.  10/21/1897
kjt- 10/21/1997
kit 10/21/1997
kit 10/21/1937
xit 10/21/1997
kit  10/21/1987
kjt 10/21/1997
kit 10/21/1997
kjt 10/21/1987
kit

10/21/1997

~ NET Job Number:

Method

§-6010B
5-6010B
S-6010B
s-60108
$-6010B
$-6010B
S-60108
S-6010B

§-6010B

5-6010B
S§-3540

$-8270B-
§-8270B
5-8270B
§-8270B
5-82708B
$-82708
§-8270B
S-8270B
5-82708
5-82708B

R.L. Bindert
Operations Manager

11/06/1997

97.13319
422124

10/15/1997

Reporting
Limit

0.50
2.5
2.5
50 .
7.5
50
5.0
50
2.5 .
1.0

COMPLE

<
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NATIONAL
ENVIRONMENTAL
o TESTING, INC.

Cedar Falls Division
704 Enterprise Drive
Cedar Falis, IA 50613

Tel: (319) 277-2401
Fax: (319) 277-2425

ANALYTICAL REPORT

Bill Zimmerxr

MIDWESTERN BIO-AG, INC.

P.0. Box 160
Blue Mounds, WI 53517

Project ID: Total Composition Analysis
Sample ID: Bio Cal 10-97

Date Taken:

Analvte Result
Fluoranthene <1.0
Fluorene ' . " <l.0
indéno(1;2,3-cd)pyréne <1.0
2-Methyinaphthdlene ] <1.0

- Naphthalene ) <1.0
Phenanthrene <1.0
Pyrene : <1.0

Calcium Carbonate Equivalent 730,000

Result

Units Flag

ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
mg/kg

11/06/1997

NET Job Number: 97.13319

NET Sample Number: 422124

Date Received: 10/15/1997
Date Reporting
RAnalyst Analyzed Method Limit
kjt - i0/21/1997 S-8270B 1.0
kit 10/21/1997" S$-8270B 1.0
kit 10/21/199% §-8270B 1.0
. kit 10/21/1937 ~  s-s270B 1.0
kit 10/21/1997 $-8270B 1.0
kjt  10/21/1997 §-8270B 1.0
kKjt  i0/21/1997 - S-B270B 1.0
kmv 11/06/1937 Calculation

R.L. Bindert
Operations Manager




NATIONAL
ENVIRONMENTAL
o TESTING, INC.

Cedar Falls Division
704 Enterprise Drive
Cedar Falls, IA 50613

Tel: (319) 277-2401
Fax: (319) 277-2425

Bill Zimmer
MIDWESTERNVBIO—AG,
P.O. Box 160

ANALYTICAL REPORT

INC.

Blue Mounds, WI 53517

Project ID: Recheck/Bio Cal 10-97

Sample ID: Bio Cal 10-97

Date Taken:

Analyte Result
Suifur, Total 0.72
- 8PLP - Méercury <0.0020
" ICP SPLP METALS .
" ... 5P Arsenic (ICP) <0.080
- §PLP Barium (icp) : 0.144
© “EPLP Cadmium (ICP) - <0.020
© gpLP Chromium (ICP) <0.020
© BPLP Lead (ICP)  <0.10
EPLP Selenium (ICP) <0.15
020

SPLP Silver (ICP) : <0-

4

R.L. Bindert

12/04/1997
NET Job Number: 97.14600
NET Sample Number: 426488
Date Received: 11/13/1997
Resulb Date ) Reporting
Units Flag Andlyst Analyzed Method Limit
% ‘ime - 12/01/1957 ASTM D129-64
ng/L ajp  12/03/1997 §-7470 0.0020
omg/L . 1lw | 12/03/1897 1. §-6010B 0.080
mg/L 0 1le 13/62/1997 5-60108 0.100
mg/L . iiw 13/02/1997 $-6010B 0.020
- mg/L iiw- 13/02/1997 §-60108 0.020
ng/b 1% - 12/02/1997 §-60108 0:10
mg/L ) - 11w 12/02/1997 -~ $-6010B © 0.15
mg/L 119 12/02/1997 S-6010B 0.020
s

Operations Manager




NATIONAL
ENVIRONMENTAL
o TESTING, INC.

- Cedar Falls Divislon
704 Enterprise Drive
Cedar Falls; 1A 50613

Tel: (319)277-2401
Fax: (318) 277-2425

ANALYTICAL REPORT
AMENDED REPORT

iBill Zimmer
MIDWESTERN BIO-AG, INC.

P.O. Box 160 : : Sample No.: 437745
Blue Mounds, WI 53517
. NET Job No: 98.01528
Sample ID: Sample #1. Bed Ash
. Date Takem: . ' _ ‘Date Received: 02/12}1998
pate Analysis Reporting
Result Units Analyiéd : Analyst’ Method Limit
j_LSolid pH Measured in Water 11:3 units 02/12/1998 txb . ;18-9045 10.1
" phosphorus, Total (as P) &5 ng/kg | 02/18/19%8 - . aip. E-365.2 50
o golids; Total : 89.91 - s . 82/18/1998 ©  wmes SM 2540 G 0.01"
- .. sulfur, Total 1.6 % © 02/24/is88 ajp ASTM D129-64 '
|+ Mercury,CVAA . <0.020 mg/kg . 63/18/1588 - ajp E-245.5 0.020
gilicon ' 2,900 ng/kg . . 02/19/1988 11w sM-3111 100 .
iCP Metals Prep (Solld) Complete g ‘02/13/1998 maw
- © ICP Metalsisolid - Complete ' 02/27/1998 kmv  S-60108B
.. Aluminum, ICP : 14,000 ng/kg 02/18/1998 11w §-6010B 5.0
++ Adtimony, ICP - <5.0 ng/kg . 03/18/1998 i1w S-6010B 5.0
— Arsenic, ICP s - ma/kg , 02/18/1998 11w §-6010B 4.0
Barilim, ICP 250 mg/kg ~ 02/i8/1998 11v '5-6010B 0.50
#* Beryllium, ICP 1.3 mg/kg 03/18/1998 1lw $-6010B 0.50
Boron, ICP : 760 " mg/kg 02/217/1938 kmv  S-6010B
o . Calcium, ICP 240,000 ng/kg 02/18/1898 11w 5-6010B 50
‘ #+ Cadmium, ICP ) <1.1 mg/kg : oz/ms/is‘ss 11w §-6010B° 1.0
Chromium, ICP T 29 ng/kg 02/18/1998 1iw 5-6010B i.0
Cobalt, ICP 6.1 mg/kg 02/18/1998 11w S-6010B 1.0
- Copper, ICP : 5.4 mg/kg 02/18/1998 1w S-6010B 1.0
Iron; ICP 14,000 mg/kg . 02/i8/1998 1lw 5-60108 5.0
k% Lead, ICP 5.0 mg/kg 02/18/1998 1lw S-60108 5.0
- Magriesium, ICP is,000  mg/kg 03/18/1598 11w S-6010B 50
Manganese, ICP ' 850 mg/kg 02/18/1998 1lw © §-6010B 0.50
Molybdenum, ICP ' 18 mg/kg 02/18/1938 U 1lw S-6010B 2.5

+* Samples reported to MDL

®.L. Bindert
Operations Manager




NATIONAL L | " Gedar Falls Division
704 Ent isa Dri

| ENVIRONMENTAL v R o513

) Tel: (319Q) 277-24 '

o TESTING, INC. | T a7 2425

mnen

ANALYTICAL REPORT

o Bill Zimmexr . 02/27/1998
MIDWESTERN BIO- AG INC. : _ . o
P..O. Box 160 ‘ : Sample No.: 437745

Blue Mounds, WI 53517
NET Job No: 88.01528

Sample ID: Sample #1 Bed Ash

. Date Taken: o " Date Réceived: 02/12/1998
Date Analysis Reporting
Result Units . Analyzed » Analyst " Method ) Limit
Nickel, ICP : 29 mg/kg 02/18/1998 - 11w §-60108 3.5
.-+ - potassium, ICP _ 800 “mg/kg . 02/i8/1998 . 11w §-60108 50
T ## Selenium, ICP <705 . uglkg  02/18/1998 1+ 11w $-60108 Coqu SmLL kL
- " .. Sodium; ICP , 400 ' mg/kg ~ 02/18/1938 11w S-6010B 50
i . strontium; ICP o 180 mg/kg - 02/i8/1998 . . 1llw $-60108 is
%+ Thallium, ICP ) " <50 mg/kg p2/i8f1998 © 11w $-6010B 50
_ Vanadium, ICP " sa ng/kg 02/18/1998 11w - 5-6010B T 2.5
. Zine, icp : 72 mg/kg 02/18/1958 : 1lw 8-6010B 1.0
- : Prep, BNA - NONAQUEOUS COMPLETE 02/12/1998 - kyd §-3540
' ENA - 8270 NONAQUEOUS : B S ’ . " COMBLETE
Acenaphthene : : T <o vg/g 02/13/1998 dmd '5-8270B 1.0 5
Acenaphthyléne <1.0 wg/g °  02/13/1998 dmd S-8270B 1.0
Anthracene ' <1.0 ug/g 02/13/1858 dmd 5-8270B 1.0
. Benzo{a)anthracene <1.0 ug/g 02/13/1998 dmd 5-B270B 1.0
i . _:- ‘Benzo {b) £luoranthene <1.0 ug/g 02/13/1998 dmd 5-8270B 1:0
’ Benzo (k) £luoranthene <1.0 ug/g 02/13/1998 dmd 5-8270B 1.0
Benzo (a)pyrene <1.0 ~ ug/g 02/13/1988 dmd ~ 5-8270B 1.0
Benzo {ghi)perylene <1.0 ug/g 02/13/19%8 - dmd S-8270B 1.0
Chrysene <1.0 ug/g 02/13/1998 dmd §-8270B 1.0
pibenzo (a,h)anthracene <1.0 ug/g . - 02/13/1998 dmd . 5-82708 1.0
Fluoranthene <1.0 ug/g 02/13/1998 dmd 5-8270B 1.0
Fluorene . <1:0 ug/g 02/13/19s8 dmd S-8270B 1.0
_ Indeno(1,2,3-cd)pyrene <1.0 ug/g 02/13/1998 dmd 5-82708 1.0
2-Methylnaphthalene 0 ug/g - 02/13/1898 amd S-8270B 1.0

% Samples reported to MDLi.
P

R.L. Bindert
Operations Manager




NATIONAL
® TESTING, INC.

" Cedar Falls Division

ENVIRONMENTAL

704 Enterprise Drive
Cedar Falls, 1A 50613

Tel: (318) 277-2401
Fax: (319) 277-2425

Bill Zimmer

MIDWESTERN BIO-AG,

P.O. Box 160

ANALYTICAL REPORT

INC.

Blue Mounds, WI 53517

Sample ID:

. Date Taker:

Naphthalene
* Phenanthrene
Pyrene

Caleium carbonate equivalent

Sample No.:
NET Job No: 98.01528
Sample #1 Bed Ash
Date Réceived: 02/12/1998
Date Analysis Reporting
Resuilt ‘Units Analyzed Analyst Method Limit

<1.0 ug/g 02/i3'/19'9‘a dmd S-8270B 1.0
<1.0 ‘ug/g ¢2/1i3/1998 dmd $-8270B BN L
<1.0 .. ug/g 62/13/1998 dmd 5-8270B 1.0 .;:__; RS
600,000 02/27/1998 kimv

mg/kg

02/27/1998

R.L. Bindert
Operations Manager

437745
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ANALYTICAL REPORT

Bill Zimmer

MIDWESTERN BIO-AG, INC.

P.O. Box 160 y
Blue Mounds, WI 53517 '

NET Sample Number:

Projeck ID: Dioxin & PCB Bed Ash/LKD
Sample ID: -Sample #1 Bed Ash

- Date Taken:

NET Job Number:

Date Received:

Date

Result . bate
Amalyte Resuit Units Flag  Awrlyst Analyzed
% Solids E 100 H _ ¢th 0371071998
Prep. PEST/PCB'S HORAQUEOUS  complete djl  03/06/1998
DIOXIN Equivalent <5.0 ppt rib  03/28/1998
PESTICIDES/PCB'S  Non-Aqueous _ N o
PCB-1016/1242 <0.5 . wlg djl  0aro7/1998
PCB-1221 <9.5 wlg 451 03/07/1998
pes-1232 : <0.5 ug/g Cdfl 03/07/1998
PCB-1248 5 uglg - djt  .93r07/1998
PCB-1274 - 0.5 w/g a1 03/07/1998
PCB-1260- <¢.5 ugly : 4} 03£07/1998
PCB-1268 <0.5 /g djl 030771998

Method 8290 performed by Triangle Laboratories.

Method

$5-3540

5-8290

S-B0B0A
$-8080A
5-8080A

© S-BOBOA

$-8080A
$-8380A
$-B0B0A

R.L. Bingdert
Operations Manager

04/07/1998

98.02512

440909

03/10/1998

Reporting
Limit

CQMPLE
8.5
0.5
0.5
0.5
6.5
0.6
0.5
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NAT' O NAL i : 7(?4 aE(nigrlgri[s)iev i_gigce

ENVIRONMENTAL Cedar Falls, 1A 50613
§e TESTING, INC. | Fa 019,577 2685

ANALYTICAL REPORT

Bill Zimmer ' 02/27/1998
MIDWESTERN BIO-AG, INC. ‘
P.0O. Box 160 , _ Sample No.: 437746

Blue Mounds, WI 53517 _ \
NET Job No: 98.01528

Sample ID: Sample #4 LKD

Date Taken: : o Date Received: 02/12/1998

. - Date Analysis Reporting .
Result  Units hnalyzéd Analyst Method Limit
Solid pH Measured in Water 12.0 units . 02/12/1998 tkb 8-9045 0.1
phosphorus; Total (as P) 92. - ng/kg’ 02/15/1998 ajp " E-365.2 50
‘Selids, Total , §7.57 % 02/16/1998 mes - sM 2540 6 - T op.01
Sulfur, Total : 0.64 7 - 02/24/1998 ajp ASTM D129-64 :
Mercury, CVAA - 1<0.020 , mg/kg 02/18/1998 ) ajp E-245.5 0.020
Silicon _ " 4% mg/kg 02/18/1898 11w $M-3111 200
ICP Metals Prep. (Solid) Complete g ' 02/13/1998 maw ’ '
ICP Metals-Solid Complete 02/27/1988 .  kmv $-60108"
Aluinirium, ICP 7 5,200 mg/kg 02/18/1998 11% 5-6010B 5.0
¢ Antimony; ICP 8.4 © mg/kg 02/18/1998 11w 5-6010B . 5.0
hrsenic; 1CP 10 . md/kg 02/18/1998 ilw S-6010B o 4.0
Barium; ICP 41 - wng/kg p2/i8/1i998 liw S-6010B : 0.50
Beryllium, ICP : 0.66 mg/kg 02/is/is98 - 1iw - S-6010B 0.50
Boron; ICP s mg/kg 02/27/1998 kmv S-60108
Calcium, ICP 280,000 ma/kg 02/18/1998 11w 5-60108 50
Cadmium, ICP , <1.1 mg/kg 02/18/1998 llw $-60108 1.0
Chromium, ICP ) 7.7 - mg/kg oz/is/199§ 11w ' s'-stuos 1.0
Cobalt, ICP . 3.8 mg/kg 02/18/1998 -  1lw " §-60108 1.0
Copper; ICP i mg/kg  02/18/1998 1lw S-6010B 1.0
Iron, ICP 6,300 mg/kg 02/18/1998 1lw S-6010B 5.0
¢ Lead, ICP ' <5.0 ma/kg 02/18/1998 1w 5-6010B 5.0
Magnesium, ICP 23,000 " mg/kg 02/18/1998 11w S-6010B 50
Manganese, ICP . 460 mg/kg 02/18/1998 11w S-6010B 0.50

* *

Molybdenum, ICP 13 mg/kg 02/18/1998 1lw S-6010B 2.5

Samples reported to MDL

R.L. Bindert
Operations Manager
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NATIONAL

ENVIRONMENTAL

o TESTING, INC.

Cedar Falls Division
704 Enterprise Drive
Cedar Falls, IA 50613
Tel: (319) 277-2401
Fax: (319) 277-2425

Bill Zimmer

ANALYTICAL REPORT

MIDWESTERN BIO-AG, INC.
P.0. Box 160 ’
Blue Mounds, WI 53517

Date Taken:

Nickel,; ICP
Potassium, ICP

« Selenium, ICP

Sodium, ICP

Strontium, ICP
Thallium, ICP
vanaditm, ICPB’

Zinc, ICP .
Prep; BNA - NONAQUEOUS
BNA : 8270 NONAQUEOUS
Acenaphthernie )
Acenaphthylene
Anthradene
Benzo (a) anthracene

.Benzo {b) fluoranthene

Benzo (k) £luoranthene

" Benzo (a) pyrene

" Benzo (ghi)perylene

Chrysene
pibenzo (a,h)anthracene
Fluoranthene

© Fluorene

*«* Samples reported to MDL

Indeno(1,2,3-cd)pyrene
2-Methylnaphthalene

‘Sample ID: Sample #4 LKD

Date Received: 02/12/1998

Result Units
83 wg/kg
1,400 wa/kg
"¢1.5 mg/kg
380 ng/kg
70 mg/kg
<50 mg/kg .-
240 ng/kg
30 mg/kg
COMPLETE
<1.0 ug/g
<1.0 ué/g
«1.0 - ug/g
<1.0 ug/g
<1.0 . ug/g
<1.0 ug/g _
<1.0 ug/g
<1.0 ug/g
<1.0 ug/g
<1.0 ug/g
<1.0 ug/g
<1.0 ug/yg
<1.0 ug/g
<1.0

ug/g

Date
Znalyzed

02/1i8/1998
02/18/19%8
02/187/1398
v2/18/1998
0%/18/1998
02/18/1998
62/18/1998

02/18/1998

02/12/1998

02/13/1998
02/13/1998
02/13/1998
62/13/1998
02/13/1998
02/13/1998
-02/13/1998
02/13/2998
02/13/1998
02/13/1998
02/13/1998
02/13/1998
02/13/1998

02/13/1998

Operdtions Manager

02/27/1998

Sample No.: 437746

NET Job No: 98 .01528

Arialysis Reporﬁing
Analyst Method Limit
11w §-6010B 2.5
1lw $-6010B 50
1lw S-6010B 7.5
11w S-60108 50
11w S-60108 15
1iw S-6010B 50
11w 5-6010B 2.5
11w S-6010B “1.0
kyd §-3540"
Lo " COMPLETE

dmd S-8270B 1.0
dmd S-8270B 1.0
dmd $-8270B 1.0
dmd 5-8270B 1.0
dmd §-82708 1.0
dmd §-8270B 1.0
dmd 5-8270B 1.0
dmd 'g-8270B 1.0
dmd 5-82708 1.0
- dmd 5-8270B 1.0
dmd S-8270B 1.0
dmd §-82708 1.0
dmd S-8270B 1.0
dmd $-8270B 1.0
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ANALYTICAL REPORT

Bill Zimmer 02/27/1998
MIDWESTERN BIO-AG, INC. )
P.0O. Box 160 . Sample No:.: 437746

Blue Mounds, WI 53517
NET Job No: 98 .01528

Sample ID: Sample #4 LKD

Date Taken: ' : pate Received: 02/12/1i998
Date” Aﬁalysis Reporting
Result Units inalyzéd Analyst Method Limit
Naphthalene - , _ " <l1.0 vg/g 02/13/1998 dmd S-8270B i.0
Phehanthrene _ . <:.0 - ug/g  02/13/1998 dmd §-8270B 1.0
Pyrerié : R o - udlg 02/13/18%8  dmd 5-82708 E 1.0
Calcium carbonate équivalent, ~ 700,000 mg/kg 02/27/1998 = kmv ' .

R.L. Bindert
Operations Manager
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ARRLYTICAL REPORT

Bill Zimmer | 04/07/1998
MIDWESTERN BIO-AG, INC.
P.O. Box 160 NET Job Number: 98.02512

Blue Mounds, WI 53517 »
NET Sample Number: 440910

Project ID: Dioxin & PCR Bed Ash/LKD

‘Bample ID: Sample #4 LXD

Date Taken: . : Date Received: 03/10/1998
: _ - Result ; Date Reperting

Amalyte Result  Units Flag Amalyst Analyzed Method Limit
§ Sollds - 97.98 H ch  03/10/1998
Prep, PEST/PCE'S NORAQUEQUS  complete . dil 0370671998 5-3540
DIOXIN Equivalent ' <5.0 pot "~ rlb 03/28/1998 5-8290 _
PESTICIDES/PCB'S  Non-Aqueous: ' , COPLE
PCB-1016/1242 <0.5 uglg . djl  03/07/1998 $-8080A 0.5
PCB-1221 0.5 ug/g a1 03/07/1998 S-8080A 0.5
pce-1232 _ © . 0.5 ug/g djl  03/07/1998 S-8080A 0.5
PCB-1248" . <9.5 ugtg dil  03/07/1998 S-8080A 0.5
PCB-1254 0.6 wg’g djl  03/0771998 '$-B0BOA 0.5
pPCB-1260. <0.5 w/g djt 0370771908 $-8080A - 0.5
PCB-1258 o 0.5 ugl g djt  03/07/1998 . S-8080A 0.5

Yethod 8290 performed by Triangle Lahoratories.

oy R.L. Bindert
Operationes Manager
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) NATIONAL
ENVIRONMENTAL
o TESTING, INC.

- Cedar Falis Division =

704 Enterprise Drive.
Cedar Falls, 1A 50613

Tel: (319) 277-2401
Fax: (319) 277-2425

Bill Zimmex

ANALYTICAL REPORT.

MIDWESTERN BIO-AG; INC.

P.0O. Box 160
Blue Mounds,;

Sample ID:

Date Taken:

Sulfur; Total
Mercury,CVAA

1¢P Métals Prep (Solid)
iCP Metals-Solid
Ar#enic, ICP

Calcium, ICP

Cadmibm, Icp

Copper, ICP

Lead, ICP -

Magriesium, ICP

_ Molybdenum, icp

e

Nickel, ICP

¢ Selenium, ICP

zinc, ICP

Samples. reported to MDL

WI 53517

Daté Received:

Result

0.09
<0.020

Complete

Complete
4.0
240,000
<1.0
3.6
<5.0
1,700
8.1
9.3

" «7.5
23

Units

mg/kg

mg/kg
ng/kg

mg/kg

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
wg/kg

Sample #3 Ag Limestone

02/12/1998

Date
Analyzed

02/24/1998
02/18/1598
02/13/1998
02/1i8/1998
02/18/1998

02/18/1938

02/18/1998
02/18/1998
02/18/1998
02/18/1998
" p2/18/1998
.02/18/1998
02/18/1958
02/18/1998

Sample No.:
NET Job No:

Analyst

“ajp
ajp
maw
1lw
1lw
11w
1iw
1ivw
iiw
1lw
1lw
1lw
ilw
1lw

02/27/1998

.L.. Bindert
Operations Manager

437748
98.01528
. Andlysis Reporting

Method Limit
ASTM D128-64
E-245.5 0.020
5-60108 _
§-6010B8 4.0
§-60108 50
5-6010B 1.0
5-60108 1.0
Si6010B 5.0
S-6010B 50
5-6010B 2.5
§-6010B 2.5
8-6010B 7.5
S-6010B 1.0
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NATIONAL .
ENVIRONMENTAL
o TESTING, INC.

- Cadar Falls Division

704 Enterprise Drive
Cedar Falls, IA 50613
Tel: (319) 277-2401
Fax: (319) 277-2425

ANALYTICAL REPORT

Bill Zimmer 02/27/1998
MIDWESTERN BIO-AG, INC. ,
P.O. Box 160 Sample No.: 437747
Blue Mounds, WI 53517
NET Job No: 98.01528
Sample ID: Sample #2 Gypsum
Date Taken: Daté Received: 02/12/1998
) Date Analysis Reporting
Result Units Analyzed Analyst Method Limit

Sulfur, Total 5.4 % 02/24/1998 ajp ASTM. D129-64

_Mercury; CVAA <0:020  mg/kg 02/18/1998 “ajp E-245.5 6.020
1CP Metalé'?fep {solid) Complete g 02/13/1998~ maw
ICP Metals-Solid Complete mg/kg 02/13]1998_ 1lw S-6010B
Arsenic, ICP <4.0 ma/kg “02/1871998 11w S-6010B 4.0
Calecium; ICP 160,000 ng/kg 02/18/1998 11w 8-6010B 50
Cadmium; ICP <1.1 nig/kg 02/18/1998 1lw S-6010B 1.0
copper, ICP <1.3 wmg/kg 02/18/1998 1iw S-6010B 1.0
Lead, ICP <5.0 mg/kg 02/18/1998 11w S-6010B 5.0
Magnesium, ICP 4,400 ng/kg 02/18/1998 11w _S-6010B 50
Molybdenum, ICP 6.0 mg/kg 02/18/1998 11w 5-6010B 2.5
Wickel, ICP 4.7 wg/kg 02/18/1998 1w 'S-6010B 3.5

¢ selenium, ICP <7.5 mg/kg 02/18/1998 11w 5-6010B 1.5

9.6 02/18/1998 11w S-6010B 1.0

ik

Zinc; ICP

SampleS'reportéd te-MDL

mg/kg

RN, Bindert
Operaticons Manager
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NATIONAL
ENVIRONMENTAL

Jo TESTING, INC.

Cedar Falls Division
704 Enterprise Drive
Cedar Falls, 1A 50613

Tel: (319) 277-2401
Fax: (319)277-2425

Bill Zimmer 02/27/1998
MIDWESTERN BIO-AG, INC. .
P.O. Box 160 : ' Sample No.: 437749
Blue Mounds, WI 53517
NET Job No: 98.01528
Sample ID: Sample #5 Calcium Oxide
Date Taken: Date Received: 02/12/1998
Date Analysis Reporting
Result Units Analyzed Analyst Method Limit
Sulfur, Total 0.10 s 02/24/1998 ajp ASTM Di29-64
Mercury,CVAA _ <0.020 mg/kg 02/18/1998- " ajp B-245.5 0.020
iICP Metals Prep {Solid) Complete g 02/13/1998 maw
ICP Metals-S51id ~ Complete mg/kg 02/18/1998 11w $-6010B
Arsenic; ICP 7.5 mg/kg 02/18/1998 . 1iw §-6010B 4.0
Calcium, ICP 400,000 - mg/kg 02/18/1998 11lw §-6010B 50
Cadmium, ICP <1.1 mg/kg 02/18/1998 11w S-6010B 1.0
Copper, ICP 5.0 " mg/kg 02/15/199}8 1lw $-6010B 1.0
Lead, ICP <5.0 mg/kg -02/18/1998 1lw $-6010B 5.0
Magnesium, ICP 41,000 mg/kg 02/18/1998 1lw S6010B 50
Molybdenum, ICP <2.5 ng/kg 02/18/1998 11w S-6010B 2.5
Nickel, ICP 11 : mg/kg 02/18/1998 1lw S-6010B 2.5
Selenium, ICP <7.5 mg/kg 02/18/1998 1iw S5-6010B 7.5
Zinc, ICP 29 mg/kg 02/18/1998 1lw 5-6010B 1.0
Samples reported to MDL
e

ANALYTICAL REPORT

R.L. Bindert
Operations Manager
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Elena Babak

From: Beckman.Marguerite <beckman@niehs.nih.gov>
To: <ebabak@prestonengineering.com>

Cc: Mihok.Peter <mihok@niehs.nih.gov>

Sent: Monday, September 18, 2000 11:23 AM
Dear Ms. Babak,

Neither calcium hydroxide nor calcium oxide have been nominated or
chosen for testing by the National Toxicology Program. The only
references contained in our database on these two substances are in
regard to other chemicals.

I did find 669 Material Safety Data Sheets containing calcium
hydroxide at this Cornell University site:
http://msds.pdc.cornell.edu/msdssrch.asp

At the same site, a search on calcium oxide yielded 1617 MSDS
documents.

These documents are prepared by the chemical manufacturers and detail
safe-handling information for their products.

I hope this information 1s helpful.
Marguerite

NTP Central Data Management
919-541-3419 (VOICE)
919-541-3687 (FAX)
CDM@niehs.nih.gov
http://mtp-server.niehs.nih.gov

09/18/2000
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NIEHS is an Equal Opportunity Employer

itutes of Health_ Home Page l
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(webcenter@niehs.nih.gov)

NIEHS welcomes your e-mail comments and suggestions.

Please send them to: Web Center

NIEHS CONTACT AND VISITOR INFORMATION

Last revised: 16 Aug 2000
[Credits and Tools] [Disclaimer]

09/18/2000
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Text-
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Version

What's New? pdated 9/15/00)

Meet the Director, NIEHS/NTP

Division of Intramural Research
(DIR)

Office of Scientific Director, DIR
Environmental Toxicology

2 NTP Background

@ NTP Factsheets

@ Testing Information & Studv Results

Program, DIR A
@ NTP Report on Carcinogens
SEARCH the NTP study
databases @ Grants
SUBSCRIBE he NTP Li ‘
%r%_e_?ﬁfﬁ_ to the Ist @ NTP Centers for the Evaluation of:
== Alternative Toxicological Methods

|HOW to NOMINATE a chemical -- Risks to Human Reproduction

-- NTP Center for Photoxicology

NTP Participating Agencies .
» @ How Regulatory Agencies use NTP Data

NIEHS --- NIH
@ Announcements (Updated 9/15/2000)

NCTR --- FDA
# Meetings & Publications

NIOSH --- CDC
@ Chemical Health & Safety Information

NTP Reports Available Online at hitp://chis.niehs. szik.gov
Updated 1/7/00 Contacts: About the NTP Server Mike Rowley; about the NTP Studies Dr. William Fastn.

http://ntp-server.niehs.nih.gov/ 09/16/2000
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CALCIUM OXIDE CAS #1305 78-8

The following information resources are not maintained by Envirofacts. Envirofacts is neither
responsible for their informational content nor for their site operation, but provides references to them
here as a convenience to our Internet users.

Reference information on this chemical can be found at the following locations:

EPA Locations and Other Governmental Locations

=

o New Jersey's Department of Health, Right to Know Program's Hazardous Substance ! i J
Sheets provide chemical information on acute and chromic health hazards, 1dent1ﬁcat1on
workplace exposure limits, and risk reductions.

i Fact

Non-Governmental Organizations

' k= AP C .
e The Environmental Defense Fund's = Chemical Scorecard summarizes information about
health effects, hazard rankings, industrial and consumer product uses, environmental releases
and transfers, risk assessment values and regulatory coverage.

These pages are maintained by the Envirofacts Support Team at the EPA Systems Development Center.
For comments, problems or suggestions, please use the Envirofacts Feedback Form.

This page was updated July 23, 1998.

http://www.epa.gov/enviro/html/emci/chemref/1305788 html 09/16/2000
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Common Name: CALCIUM OXIDE

CAS Number: 1305-78-8
DOT Number: UN 1910
HAZ ARD SUMMARY

Calcium Oxide can affect you when breathed in.

*  Contact can severely irritate and burn the eyes and skin.

* Breathing Calcium Oxide can irritate the lungs causing
coughing and/or shortness of breath. Higher exposures
can cause a build-up of fluid in the lungs (pulmonary
edema), a medical emergency, with severe shortness of
breath.

¥ Long-term exposure can irritate the nose, causing a hole
in the "bone" dividing the inner nose, and can cause
brittle nails and thickening and cracking of the skin.

IDENTIFICATION

Calcium Oxide (lime) is a white-to-gray, odorless solid, Itis
used in building materials, metal processing, agriculture and
sewage treatment.

REASON FOR CITATION

* Calcium Oxide is on the Hazardous Substance List
because it is regulated by OSHA and cited by ACGIH,
DOT and NIOSH.

*" Definitions are provided on page 5.

HOW TO DETERMINE IF YOU ARE BEING
EXPOSED

The New Jersey Right to Know Act requires most employers
to label chemicals in the workplace and requires public
employers to provide their employees with information and
training concerning chemical hazards and controls. The
federal OSHA Hazard Communication Standard, 1910.1200,
requires private employers to provide similar training and
information to their employees.

* Exposure to hazardous substances should be routinely
evaluated. This may include collecting personal and area
air samples. You can obtain copies of sampling results
from your employer. You have a legal right to this
information ander OSHA 1910.20.

* If you think you are experiencing any work-related health
problems, see a doctor trained to recognize occupational
diseases. Take this Fact Sheet with you.

RTK Substance number: 0325
Date: January 1986 Revision: September 1996

WORKPLACE EXPOSURE LIMITS

OSHA: The legal airborne permissible exposure limit
(PEL) is 5 mg/m3 averaged over an 8-hour
workshift.

NIOSH:  The recommended airborne exposure lmit is
2 mg/m3 averaged over a 10-hour workshift.

ACGIH: The recommended airborne exposure limit is
2 mg/m3 averaged over an 8-hour workshift.

WAYS OF REDUCING EXPOSURE

*  Where possible, enclose operations and use local exhaust
ventilation at the site of chemical release. If local
exhaust ventilation or enclosure is not wsed, respirators
should be worn.

*  Wear protective work clothing.

¥  Wash thoroughly immediately after exposure to Calcium
Oxide and at the end of the workshift.

#  Post hazard and warning information in the work area. In
addition, as part of an ongoing education and training
effort, communicate all information on the health and
safety hazards of Calcium Oxide to potentially exposed
workers.
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CALCIUM OXIDE

This Fact Sheet is a summary source of information of all
potential and most severe health hazards that may result from
exposure.  Duration of exposure, concentration of the
substance and other factors will affect your susceptibility to
any of the potential effects described below.

HEALTH HAZARD INFORMATION
Acute Health Effects

The following acute (short-term) health effects ‘may occur
immediately or shortly after exposure to Calcivm Oxide:

* Contact can severely irritate and burn the eyes and skin.

* Breathing Calcium Oxide can irritate the lungs causing
coughing and/or shortness of breath. Higher exposures
can cause a build-up of fluid in the lungs (pulmonary
edema), a medical emergency, with severe shortness of
breath.

Chronic Health Effects

The following chronic (long-term) health effects can occur at
some time after exposure to Calcium Oxide and can last for
months or years:

Cancer Hazard

¥ According to the information presently available fo the
New Jersey Department of Health and Senior Services,
Calcium Oxide has not been tested for its ability to cause
cancer in animals.

Reproductive Hazard

*  According to the information presently available to the
New Jersey Department of Health and Senior Services,
Calcium Oxide has not been tested for its ability to affect
reproduction.

()ther Long-Term Effects
Long-term exposure can irritate the nose, causing a hole
in the "bone” dividing the inner nose.

*  Calcium Oxide can cause brittle nails and thickening and
cracking of the skin.

* Calcium Oxide can irritate the lungs.  Repeated
exposures may cause bronchitis to develop with cough,
phlegm, and/or shortness of breath.

MEDICAL

Medical Testing

For those with frequent or potentially high exposure (half the
TLV or greater), the following are recommended before
beginning work and at regular times after that:

* Lung function tests.

page 2 0f 6

If symptoms develop or overexposure is suspected, the
following may be useful:

Consider chest x-ray after acute overexposure.

Any evaluation should include a careful history of past and
present symptoms with an exam. Medical tests that look for
damage already done are not a substitute for controlling
eXposure. ‘

Request copies of your medical testing. You have a legal
right to this information under OSHA 1910.20.

Mixed Exposures
Because smoking can cause heart disease, as well as lung

-cancer, emphysema, and other respiratory problems, it may

worsen respiratory conditions caused by chemical exposure.
Even if you have smoked for a long time, stopping now will
reduce your risk of developing health problems.

WORKPLACE CONTROLS AND PRACTICES

Unless a less toxic chemical can be substituted for a
hazardous substance, ENGINEERING CONTROLS are the
most effective way of reducing exposure. The best
protection is to enclose operations and/or provide local
exhaust ventilation at the site of chemical release. Isolating
operations can also reduce exposure. Using respirators or
protective equipment is less effective than the controls
mentioned above, but is sometimes necessary.

In evaluating the controls present in your workplace,
consider: (1) how hazardous the substance is, (2) how much
of the substance is released into the workplace and (3)
whether harmful skin or eye contact could occur. Special
controls should be in place for highly toxic chemicals or
when significant skin, eye, or breathing exposures are
possible.

In addition, the following control is recommended:

*  Where possible, automatically transfer Calcinm Oxide
from drums or other storage containers to process
containers.

Good WORK PRACTICES can help to reduce hazardous
exposures. The following work practices are recommended:

* Workers whose clothing has been contaminated by
Calcium Oxide should change into clean clothing
promptly.

* Contaminated work clothes should be laundered by
individuals who have been informed of the hazards of
exposure to Caleium Oxide.




CALCIUM OXIDE

* Eye wash fountains should be provided in the immediate
work area for emergency use.

* If there is the possibility of skin exposure, emergency
shower facilities should be provided.

On skin contact with Calcium Oxide, 1mmed1ately wash
or shower to remove the chemical.

* Do not eat, smoke, or drink where Calcium Oxide is
handled, processed, or stored, since the chemical can be
swallowed. Wash hands carefully before eating or
smoking.

* Use a vacuum or a wet method to reduce dust during
clean-up. DO NOT DRY SWEEP.

PERSONAL PROTECTIVE EQUIPMENT

WORKPLACE - CONTROLS ARE BETTER THAN
PERSONAL PROTECTIVE EQUIPMENT. However, for
some jobs (such as outside work, confined space entry, jobs
done only once in a while, or jobs done while workplace
controls are being installed), personal protective equipment
may be appropriate.

The following recommendations are only guidelines and may
not apply to every situation.

Clothlno
Avoid skin contact with Calcium Oxide. Wear
protective gloves and clothing. Safety equipment
suppliers/ manufacturers can provide recommendations
on the most protective ulove/clothmo material for your
operation.

* All protective clothing (suits, gloves, footwear, headgear)
should be clean, available. each day, and put on-before
work.

Eye Protection

* Wear dust-proof goggles and face shield when working
with powders or dust, unless full facepiece respiratory
protection is worn,

Respiratory Protection

IMPROPER USE OF RESPIRATORS IS DANGEROUS.
Such equipment should only be used if the employer has a
written program that takes into account workplace
conditions, requirements for worker training, respirator fit

testing and medical exams, as described in OSHA 1910.134.

*  Where the potential exists for exposures over 2 mg/m3,
use a2 MSHA/NIOSH approved full facepiece respirator
with a high efficiency particulate filter.  Greater
protection is provided by a powered-air purifying
respirator.
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* If while wearing a filter, cartridge or canister respirator,
you can smell, taste, or otherwise detect Calcium Oxide,
or in the case of a full facepiece respirator you experience
eye irritation, leave the area immediately. Check to make
sure the respirator-to-face seal is still good. If it is,
replace the filter, cartridge, or canister. If the seal is no
longer good, you may need a new respirator.

* Be sure to consider all potential exposures in your
workplace. You may need a combination of filters,
prefilters, cartridges, or canisters to protect against
-different forms of a chemical (such as vapor and mist) or
against a mixture of chemicals.
Where the potential for high exposures exists, use a
MSHA/NIOSH approved supplied-air respirator with a
full facepiece operated in the positive pressure mode or
with a full facepiece, hood, or helmet in the continuous
flow mode, or use a MSHA/NIOSH approved self-
contained breathing apparatus with a full facepiece
operated in pressure-demand or other positive pressure
mode.

* Exposure to 25 mc,/m is immediately dangerous to life
and health. If the possibility of exposure above
25 mg/m3 exists, use a MSHA/NIOSH approved self-
contained breathing apparatus with a full facepiece
operated in continuous flow or other positive pressure
mode.

HANDLING AND STORAGE

* Prior to working with Calcium Oxide you should be
trained on its proper handling and storage.

*  Calcium Oxide must be stored to avoid contact with
CHLORINE TRIFLUORIDE and LIQUID- HYDRO-
FLUORIC ACID, since violent reactions occur.
OXIDIZERS (such as PEROXIDES, CHLORATES,
PERCHLORATES, NITRATES and PERMANGAN-
ATES).

¥ Store in tightly closed containers in a cool, well-
ventilated area away from WATER or MOISTURE.
Calcium Oxide swells when moist and may burst storage
containers.

QUESTIONS AND ANSWERS

Q: If T have acute health effects, will I later get chronic
health effects?

A: Not alw